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DETAILED ACTION 
Specification 

1 . The specification has not been checked to the extent necessary to determine the presence 
of all possible minor errors. Applicant's cooperation is requested in correcting any errors of 
which applicant may become aware in the specification. 

Claim Objections 

2. Claim 1 is objected to because of the following informalities: Claim 1 recites the 
limitation "the unknown channel responses" in lines 7-8. There is insufficient antecedent basis 
for this limitation in the claim. 

Appropriate correction is required. 

3. Claim 2 is objected to because of the following informalities: Claim 2 uses "a)" which 
was used in claim 1, to denote an additional step. The examiner suggest applicant use a new 
letter for clarity. 

Appropriate correction is required. 

4. Claim 3 is objected to because of the following informalities: Claim 3 uses "a)" which 
was used in two preceding claims, to denote an additional step. The examiner suggest applicant 
use a new letter for clarity. 

Appropriate correction is required. 
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5. Claim 4 is objected to because of the following informalities: Claim 4 recites the 
limitation "the received symbols" in line 1 . There is insufficient antecedent basis for this 
limitation in the claim. 

Appropriate correction is required. 

6. Claim 5 is objected to because of the following informalities: 

a. ) The examiner suggests applicant replace "detector" with "detection" in line 1 of the 
claim for consistency with claim 1 . 

b. ) The examiner suggests applicant replace "decoder" with "decoding" in line 2 of the 
claim for consistency with claim 1 . 

Appropriate correction is required. 

7. Claim 6 is objected to because of the following informalities: 

a. ) Claim 6 recites the limitation "the turbo decoding function" in line 1 . There is 
insufficient antecedent basis for this limitation in the claim. 

b. ) Claim 6 uses "a)" which has been used in previous claims. The examiner suggests 
applicant use new letters for clarity. 

Appropriate correction is required. 

8. Claim 8 is objected to because of the following informalities: Claim 8 recites the 
limitation "the unknown channel responses" in lines 7-8. There is insufficient antecedent basis 
for this limitation in the claim. 
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Appropriate correction is required. 

9. Claim 14 is objected to because of the following informalities: The examiner suggests 
applicant replace "second subtracting means" with "first subtracting means". The preceding 
claim 13 recites "first means for subtracting from the decoded quantity the deinterleaved 
quantity". It is this means for subtracting according to page 5, paragraph [0028] whose outputs 
are used through the interleaver back to the detector and summed with the multi-user estimate to 
refine the multiuser estimate. 

Appropriate correction is required. 

10. Claim 15 is objected to because of the following informalities: The examiner suggests 
applicant replace the word "interleaving" with "interleaver" in line 14 of the claim. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

1 1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter, which the applicant regards as his invention. 

12. Claim 7 is rejected under 35 U.S.C. 1 12, second paragraph. Claim 7 recites the limitation 
"the method of claim 6 wherein the result from step (i) is employed to successively refine the 
multiuser estimate". There is insufficient antecedent basis for this limitation in the claim. 
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13. Claim 16 is rejected under 35 U.S.C. 112, second paragraph. Claim 16 recites the 
limitation "the unknown channel responses" in lines 3-4. There is insufficient antecedent basis 
for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

14. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

15. Claims 1-4, 6, 8-11, 13-16 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Yang et al. (Adaptive Bayesian Multi-user Detection for Synchronous CDMA with Gaussian and 
Impulsive Noise). 

(1) With regard to claim 1, Yang et al. discloses a method employed by a multi-user 
receiver to adaptively detect multi-user symbols, said multi-user symbols being subject to 
impairments occurring in a radio channel which impairments comprise inter-cell interference 
(ICI), an effective white Gaussian noise, multiple access interference (MAI) and inter-symbol 
interference (ISI), comprising: a) employing a novel Markov Chain Monte Carlo (MCMC) 
procedure using a Gibbs sampler to adaptively detect the multi-user symbols responsive to the 
unknown channel responses (pg. 2013; abstract, Introduction). 

(2) With regard to claim 2, Yang et al. also discloses the method of claim 1 further 
comprising: a) employing maximum a posteriori probability (MAP) estimations obtained by a 
turbo decoder (pg(s). 2015-2016, IV. Adaptive Bayesian Multiuser Detection in Gaussian Noise; 



Application/Control Number: 1 0/72 1,559 Page 6 

Art Unit: 2611 

pg(s). 2019-2020, VI, Iterative Joint Multiuser Detection and Decoding- Adaptive Multiuser 
Detection). Yang et al. discloses in Fig. 2, an iterative Turbo receiver structure comprising 
channel decoders, inherently turbo decoders. 

(3) With regard to claim 3, Yang et al. also discloses the method of claim 2 further 
comprising: a) exchanging extrinsic information with the turbo decoder to successively 
refine the performance (pg. 2013, abstract, pg(s). 2019-2020, VI., Iterative Joint Multiuser 
Detection and Decoding- Adaptive Multiuser Detection). 

(4) With regard to claim 4, Yang et al. also discloses the method of claim 1 wherein the 
received symbols are communicated in CDMA (pg. 2013, abstract). 

(5) With regard to claim 6, Yang et al. also discloses in Fig. 2, wherein the method of 
claim 1 comprises deinterleaving a difference between a multi-user estimate and an interleaved 
quantity (1 st summer); turbo decoding (Yang et al. discloses in Fig. 2, a turbo receiver structure 
consisting of soft-input soft output channel decoders, inherently turbo decoders for turbo 
decoding) the de-interleaved quantity; subtracting from the decoded quantity (2 nd summer) the 
deinterleaved quantity; and subtracting (1 st summer) the interleaved quantity from the multi-user 
estimate (pg. 2019-2020, VI., Iterative Joint Multiuser Detection and Decoding- Adaptive 
Multiuser Detection). 

(6) With regard to claim 8, Yang et al. discloses in Fig. 2, an apparatus employed by a 
multi-user receiver to adaptively detect multi-user symbols, said multi-user symbols being 
subject to impairments occurring in a radio channel which impairments comprise inter-cell 
interference (ICI), an effective white Gaussian noise, multiple access interference (MAI) and 
inter-symbol interference (ISI), comprising: a) employing a novel Markov Chain Monte Carlo 
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(MCMC) procedure using a Gibbs sampler to adaptively detect the multi-user symbols 
responsive to the unknown channel responses (pg. 2013, abstract). 

(7) With regard to claim 9, Yang et al. also discloses the apparatus of claim 8 farther 
comprising: a) a turbo decoder having means employing maximum a posteriori probability 
(MAP) estimations (pg(s). 2015-2016, IV. Adaptive Bayesian Multiuser Detection in Gaussian 
Noise; pg(s). 2019-2020, VI, Iterative Joint Multiuser Detection and Decoding- Adaptive 
Multiuser Detection). Yang et al. discloses in Fig. 2, an iterative Turbo receiver structure 
comprising channel decoders, inherently turbo decoders. Yang et al. teaches calculations of 
maximum a posterior (MAP) estimates in the section titled Adaptive Bayesian Multiuser 
Detection in Gaussian Noise. Means for doing so are inherent. 

(8) With regard to claim 10, Yang et al. also discloses the exchanging of extrinsic 
information with the turbo decoder to successively refine the performance (pg. 2019-2020, VI. 
Iterative Joint Multiuser Detection and Decoding- Adaptive Multiuser Detection). Means for 
exchanging would be inherent. 

(9) With regard to claim 11, Yang et al. also discloses in Fig. 2, the apparatus of claim 8 
further comprising means (adaptive Bayesian multi-user detector) for receiving said symbols in 
CDMA (pg. 2013, Introduction). 

(10) With regard to claim 13, Yang et al. also discloses in Fig. 2, the apparatus of claim 
8, wherein turbo decoder comprises means for deinterleaving (deinterleaver) a difference (1 st 
summer) between a multi-user estimate and an interleaved quantity; means for turbo decoding 
(Yang discloses a turbo receiver structure consisting of soft-input soft output channel decoders, 
inherently turbo decoders for turbo decoding) the de-interleaved quantity; first means for 
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subtracting (2 nd summer following the decoder) from the decoded quantity the deinterleaved 
quantity; and second means (1 st summer following the detector) for subtracting the interleaved 
quantity from the multi-user estimate (pg. 2019-2020, VL Iterative Joint Multiuser Detection 
and Decoding-Adaptive Turbo Multiuser Detection). 

(1 1) With regard to claim 14, Yang et al. discloses employing an output of the first 
subtracting means (subtractor coupled between decoder and interleaver) to refine the multiuser 
estimate. Yang et al. discloses extrinsic information delivered by decoders is interleaved and fed 
back to the adaptive Bayesian multiuser detector as a prior information for the next iteration (pg. 
2019-2020, VI. Iterative Joint Multiuser Detection and Decoding-Adaptive Turbo Multiuser 
Detection). 

(12) With regard to claim 15, Yang et al. also discloses in Fig. 2, apparatus for adaptively 
detecting multi-user symbols, comprising: an adaptive Bayesian multi-user detector (shown), an 
interleaver; a deinterleaver; a turbo decoder (Yang discloses a turbo receiver structure consisting 
of soft-input soft output channel decoders, inherently turbo decoders for turbo decoding in the 
turbo receiver); a first summing circuit (1st summer following the detector) for subtracting an 
output of the interleaver from an output of the detector; said deinterleaver having an input 
receiving an output of the first summing circuit and output coupled to an input of said turbo 
decoder; a second summing circuit (2 nd summer following decoder) for subtracting an output of 
said deinterleaver from said turbo decoder; said interleaver having an input receiving an output 
of said second summing circuit; and the output of said interleaver being further coupled to an 
input of said detector for refining the output of said detector (pg. 2019-2020, VI. Iterative Joint 
Multiuser Detection and Decoding-Adaptive Turbo Multiuser Detection). 
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(13) With regard to claim 16, Yang et al. also discloses the apparatus of claim 15 wherein 
said turbo decoder comprises: means employing a novel Markov Chain Monte Carlo (MCMC) 
procedure using a Gibbs Sampler to adaptively detect the multi-user symbols responsive to the 
unknown channel responses (pg. 2013, abstract). Yang et al. discloses Gibbs sampler and a 
Markov Chain Monte Carlo (MCMC) procedure used for Bayesian computation. The means 
would be an inherent feature. 

Claim Rejections - 35 USC § 103 

16. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

17. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yang et al. 
(Adaptive Bayesian Multi-user Detection for Synchronous CDMA with Gaussian and Impulsive 
Noise) as applied to claim 1, above. 

Yang et al. discloses the method using the adaptive Bayesian multiuser detector and turbo 
decoder derived for synchronous CDMA channels (abstract). The HSDPA is a system based on 
CDMA as is TDD, ie., CDMA/TDD. Thus the disclosure of Yang et al. method would 
encompass the HSDPA in a time division duplex system. 
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18. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yang et al. 
(Adaptive Bayesian Multi-user Detection for Synchronous CDMA with Gaussian and Impulsive 
Noise) as applied to claim 8, above. 

Yang et al. discloses the adaptive Bayesian multiuser detector and turbo decoder 
apparatus derived for synchronous CDMA channels (pg. 2013, abstract). The HSDPA is a 
system based on CDMA as is TDD, ie., CDMA/TDD. Thus the disclosure of apparatus of Yang 
et al. disclosed in Fig. 2, would encompass the HSDPA in a time division duplex system. 

Conclusion 

19. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

a. ) Moghari et al. discloses in IEEE Wireless Communications and Networking 
Conference, Group-Blind Turbo Multiuser for CDMA Using a Gaussian Apprximation. 

b. ) Nagaraj et al. discloses in IEEE 60th Vehicular Technology Conference, A Novel 
Bayesian Detection Approach for ACK/NACK Signaling in Third Generation High Speed 
Packet Data System. 

c. ) Gollamudi et al. discloses in US 2005/0265250 Al Methods of Wireless 
Communication. 

d. ) litis et al. discloses Apparatus And Methods For Utilizing A Blind Equalizer Based 
On A Bayesian Symbol Sequence Estimator For. Use In Digital Communication. 
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20. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lawrence B Williams whose telephone number is 571-272-3037. 
The examiner can normally be reached on Monday-Friday (8:00-6:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ghayour Mohammad can be reached on 571-272-3021 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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